Abstract: Switching system is very important in the fields of industrial manufacture, chemical process, intelligent control, which have attracted much attention in recent years. It is well known that the phenomenon of time delay and nonlinear disturbance exist in the actual switching system, so the research on nonlinear time delay switched systems has great theoretical significance and practical value. In this paper, we discuss the exponential stability of a class of switched systems with nonlinear perturbations, and then derive the stability conditions by using the theory of integral inequality and the average dwell time. From the actual research model of switching system, most of the system is unstable, so it is very important to design a switching strategy which can make the system stable
INTRODUCTION
Switched systems are an important class of hybrid dynamical systems, which have attracted much attention in recent years. Switching system is very important in the fields of industrial manufacture, chemical process, intelligent control, network control and so on. It is composed of a series of subsystems and the switching rules of a control subsystem (Rakkiyappan, 2011; Liu ,2015) . This switching rule is usually a function that depends on the time or the state. We call it a switching function, a switching law, or a switching signal (Lien, 2011) . At present, the research of switched systems has become a hot issue in modern control theory, and has made some achievements (Sun, 2006; Zhang,2013) . It is well known that the phenomenon of time delay and nonlinear disturbance exist in the actual switching system, so the research on nonlinear time delay switched systems is of great theoretical significance and practical value.
It is well known that linear switched systems are widely studied. The 3 basic problems in the study of stability of switched systems are:  Problem A: under the condition of arbitrary switching signals, the condition of asymptotic stability of switched systems is found.

Problem B: to make identification for a class of switched signal switching system is asymptotically stable.
Problem C: the problem of asymptotic stability of switched systems by constructing switching signal sequences. For the problem A, we have got a more mature and systematic solution, that is, the necessary and sufficient condition for the system to be asymptotically stable under arbitrary switching signals is that there exists a common Lyapunov function in each subsystem. For the problem B, if all subsystems in the system are stable, as long as the switching time between the systems is long enough, the switching system can be stable. Average dwell time method. For the problem C, we usually choose a single Lyapunov function method and multiple Lyapunov function method (Le,2016) . Among them, the problem A and problem B belong to the problem of switching system analysis, and the problem C belongs to the design of switching system. In the course of the study of switched systems, we usually put the external disturbance into consideration to reduce the error between the model and the actual system, in short, will join the system disturbance can more accurately characterize the actual system. The control efficiency of the system can be improved by using time delay and disturbance to control the system.
Switched systems with time-delay are usually referred to as switched systems with time delay. Such as power system, communication system and network control system. The phenomenon of time delay exists not only in the continuous system, but also in the discrete system (Li ,2015) . The delay will not only make the system performance worse, but also may be the cause of the instability of the system, so the research on the stability of Switched Delay Systems has attracted the attention of scholars at home and abroad. In this paper, the stability conditions of switched delay systems are usually classified into two categories: delay independent stability and delay dependent stability. In the discussion of the stability of a system with time delay, it can be checked by the delay dependent stability condition, and the delay independent stability condition can be used to judge the stability of the system, and the range d of the delay is given.
STABILITY OF SWITCHED NONLINEAR SYSTEMS WITH TIME DELAY

Switched Delay Systems
In the course of the study of switched systems, we usually put the external disturbance into consideration to reduce the error between the model and the actual system, in short, will join the system disturbance can more accurately characterize the actual system. The control efficiency of the system can be improved by using time delay and disturbance to control the system. Time delay switched systems are an important class of switched systems, which have attracted more and more scholars' attention. Time delay is a common phenomenon in switching systems, which will not only increase the difficulty of analysis and synthesis of the system, but also lead to instability of the system. If the system is added to the external nonlinear disturbance, it can more accurately represent the actual system. In this paper, for a class of time-delay switched systems with nonlinear disturbance to discuss the exponential stability problem, firstly, a proper Lyapunov-Krasovskii function is constructed, and then use the method of integral inequality theory and the average dwell time to derive stability conditions. Lemma 1: For any positive definite matrix M ∈ R n×n , Scalar h 1 > h 2 ≥ 0 , the vector function ω: h 1 , h 2 → R n makes the following integral meaningful, then the following integral inequality: 
System description
The exponential stability of switched systems with time-varying delays is considered:
x t = A σ x t + B σ x t − τ t + F σ f σ x t , t + G σ g σ x t − τ t x t + θ = ∅ θ Among them, x t ∈ R n as the state vector of the system, τ t for the system delay, the delay is timevarying and satisfy:
The unknown nonlinear disturbance is satisfied: f i T x t , t f i x t , t ≤ αx T t x t g i T x t − τ t g i x t − τ t ≤ βx T t − τ t x t − τ t
RESULT ANALYSIS
For a given constant, matrix:
Any appropriate matrix of dimensions makes the following matrix inequalities:
Among them: Then exponential stability of the system. Which forμ > 0, meet V i x t ≤ μV j x t γ = α − lnμ α α = λ min P Prove: when t ∈ t k−1 , t k , the i subsystem is activated.
V i t = V 1i t + V 2i t + V 3i t V 1i = X T t P i X t The t derivative as:
V 1i = ξ T t E 1i ξ t
